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PREFACE 
In the pursuit of our efforts to understand the agricultural 
climate of the West Africa region, we have assembled rainfall 
and evapotranspiration data for five West African countries: 
Senegal, Mali, Upper Volta, Niger, and Chad. The objective 
of this publication is to inform scientists, agricultural 
research workers, planning agencies, and agricultural extension 
workers about the climatic characteristics of this region. The 
data presented here should facilitate calculations regarding 
moisture adequacies at different locations. 
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Rainfall Climatology of West Africa 
In the attempts for rational development of agriculture in the arid and 
semi-arid regions of the world, knowledge regarding suitable means for 
rapidly evaluating climate and moisture adequacies is important and 
crucial. Effective estimation of the climatic water balance over large 
areas depends to a large extent on the available supply and the ability 
to estimate potential demand. 
Mean monthly rainfall provides a general idea about the available 
supply. Hargreaves (1977) indicated that 75% probability of rainfall 
occurrence is a much more reliable indication of moisture available for 
crop production than mean precipitation. With this idea, we are listing 
the dependable precipitation (DP) amounts for all the locations. Dependable 
precipitation is defined as the precipitation that has a specified proba-
bility of occurrence (in this case at least 3 to 4 years) based on an 
analysis of longtime precipitation records. 
Potential evapotranspiration (PE) gives an idea regarding the 
potential demand for water at a given location. It is defined as the 
amount of water transpired from an actively growing, short green plant 
cover (usually grass) with a full crop cover and a continuously adequate 
moisture supply. PE values were estimated for all the locations accor-
ding to procedure described by Reddy and Virmani (1980). These are 
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essentially an extension of the PE estimates of the region based on 
Penman's approach (Cocheme and Franquin, 1967). 
The survey covers five countries of the region: Senegal, Mali, 
Upper Volta, Niger and Chad. The region is located between 7° and 15° 
North latitude and 17° West and 24° East longitude. The total area 
covered is about 42 million km2. The density of raingauge stations is 
generally higher in the relatively higher rainfall areas in all the 
countries. 
The greater part of the African continent is in the intertropical 
zone, where agricultural activities are primarily dictated by the season. 
In the arid environments of the Sahelian deserts, only isolated spots 
with water supply offer even limited scope for agricultural activities; 
the tropical forest zones, south of 10° latitude, are rainy for more 
than 7 months annually, but the region is covered with dense forests, 
the soils are improverished, and human inhabitation is extremely 
difficult. 
It is the semi-arid, seasonally dry West African region that offers 
the maximum scope for crop development. The area (Fig. 1) has three 
major bioclimates: southern Sahelian bioclimate, having a growing period 
from 75 to 90 days; Sudan bioclimate, with a growing period from 70 to 
165 days; and the northern Guinea bioclimate, with a growing period from 
165 to 210 days. ICRISAT's major interest lies in the southern Sahelian 
and Sudanese types of bioclimate where the growing season extends from 
about 2.5 months to about 5 months. 
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The data listed for different locations can be used to assess the 
moisture adequacy. Precipitation amounts can be related in a very-
general way to crop production by evaluating the ratio between dependable 
precipitation and potential evapotranspiration. The ratio (DP/PE) has 
been defined as moisture availability index (MAI) by Hargreaves (1974). 
It is to be remembered that moisture adequacy at a given location depends 
also on the soil conditions. In the absence of adequate information on 
the soil type, its depth and water storage capacity, etc., MAI can provide 
an approximation of water availability. 
Hargreaves (1974) proposed that MAI be adopted as a standard index 
for measuring water deficiencies and excess and that the following 


























The reader can also use these data to evaluate various other indices 
proposed by Thornthwaite (1948) , Thornthwaite and Mather (1955) , Cocheme 
and Franquin (1967) , and Troll (1965) . 
Using the mean annual rainfall and mean annual potential evapotrans-
piration data for all locations, maps have been prepared for the West 
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African area including Senegal, Gambia, Mali, Upper Volta, Niger, and 
Chad. As depicted in Figure 2, the average annual rainfall decreases 
from 1200 mm to 200 mm as one moves away from the equator to the 20th 
parallel. The isohyets are much closer in the western region than in 
the central and eastern regions. This may be due to the greater 
amplitude of movement and therefore swifter passage of the intertropical 
convergence zone (ITCZ) in the east than in the west, and to habitual 
large-scale convergence. 
Mean annual potential evapotranspiration over West Africa (Fig. 3) 
follows the general pattern of the distribution of rainfall. The values 
of potential evapotranspiration are low in the higher rainfall areas and 
increase as we move towards the Sahel. The exception is observed in the 
areas around the Atlantic Ocean where, due to the pressure of a large 
body of water, the PE values are uniform on land, particularly over 
Senegal. 
It is hoped that the reader will be able to assess the potentiality 
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